Biochemical pathology of lung damage produced by chemicals.
Damage to the lung may be caused by chemicals that gain access to the alveolar zone by inhalation or via the pulmonary circulation. Several agents toxic to the lung have recently been found to bind covalently to pulmonary macromolecules or to disrupt certain metabolic reactions. However, it has also been observed that extensive chemical lung injury is not necessarily preceded by a depression of pulmonary metabolic reactions. One possible explanation for this might be that biochemical changes due to cell death are often masked and/or compensated for by changes associated with lung tissue repair. Substantial cell proliferation as a response to toxic lung damage is a common phenomenon in lung pathology. This makes it necessary to develop models that permit analysis of the biochemical events triggering and accompanying cell growth in lung. We have recently examined some aspects of cell proliferation in mouse lung. Intraperitoneal injection of the antioxidant butylated hydroxytoluene (BHT) produces within 3-5 days extensive hypertrophy, hyperplasia, and general disorganization of the cellular components of the lung. Total lung weight and total DNA per lung almost double within this time and are accompanied by proportional increases in protein and lipids. RNA accumulates at a faster rate than DNA. The changes in lung composition are accompanied by dose-dependent increases in the in vivo incorporation of thymidine into DNA and of leucine into protein. The activities of several enzymes (thymidine kinase, DNA polymerase, uridine kinase, glucose-6-phosphate dehydrogenase, and 5'-nucleotidase) increase substantially after BHT. Administration of BHT to mice seems to offer a convenient tool to study cell growth in the lungs of mice.